Standard-setting organizations (SSOs), private groups that collaboratively select and adopt uniform technical standards for goods and services, are a critical element of the modern economy. Competitors within an industry often seek to make competing products interoperable by establishing industry-wide technical standards. To accomplish this end, competing companies join SSOs and work together to select particular technologies as industry standards. This process of product standardization benefits both producers and consumers: It promotes price competition among firms, creates demand-side economies of scale, and encourages product innovation by reducing the risks of future research and development efforts. Accordingly, antitrust enforcement agencies have recognized "the important role of standard-setting in the technological innovation that will drive much of this nation's competitive vigor in the 21st Century." 1 However, attempts by SSOs to avoid antitrust liability for price fixing now endanger the viability of the standard-setting process. When SSOs select patented technologies as industry standards, SSO patent policies typically require patent owners to offer "fair," "reasonable," "nondiscriminatory" 2 licenses to SSO members. These licensing obligations are left intentionally vague to avert price-fixing liability. While this equivocal language has successfully insulated SSOs from antitrust liability, patent owners and SSO members repeatedly have been forced into high-risk litigation over the definition of "fair," "reasonable," "nondiscriminatory" license terms. This litigation has exposed both SSO members and patent owners to potential liability for patent infringement and antitrust violations, and has consequently created strong disincentives to take part in the SSO process. In turn, these disincentives now threaten the important social and economic benefits of standardization.
In this Comment, I argue that the goals of antitrust enforcement would be best served by allowing SSOs to operate without fear of antitrust liability when fixing the price terms of licenses for single-source patents A rule of per se legality for single-source patent price bargaining would permit SSOs to bargain with patent owners over the price of patent licenses before adopting patented technologies as industry standards. This bargaining system would obviate the need for vague "fair," "reasonable," "nondiscriminatory" language in SSO policies, thereby eliminating high-risk litigation over the specific meaning of those terms and preserving incentives to participate in SSOs.
In Part I of this Comment, I describe SSOs in detail, including their welfare-enhancing functions, their relationship to patented technologies, and their connection to recent high-risk disputes over "fair," "reasonable," "nondiscriminatory" license terms. In Part II, I examine antitrust precedent in general, and price-fixing precedent in particular, and evaluate current rules in light of the broad goals of modem antitrust policy. I then argue that existing antitrust precedent poses a threat to SSOs, thus warranting a shift in antitrust enforcement policy in the context of standard setting. Finally, in Part III I propose a rule of per se legality for single-source patent price bargaining. By allowing SSO members to bargain collectively with patent owners over the price of licenses, a new rule of per se legality for single-source patent price bargaining would not only strengthen incentives to participate vigorously in SSOs, but would also reduce the price of patent licenses, increase access to industry standards, strengthen the beneficial effects of standardization, and achieve the goals of antitrust enforcement through market mechanisms.
I. STANDARD-SETTING ORGANIZATIONS: STRUCTURE, PURPOSE, AND PROCESS
SSOs are private groups of market participants, usually composed of multiple competitors (both incumbents and entrants) oriented horizontally and vertically within a single market (or several related markets within a single industry). These competitors voluntarily collaborate in order to establish uniform technical specifications for par-ticular products and services., The SSOs intend the technical standards thus created to ensure interoperability among competing products, certify the quality of specific products, and provide a technical baseline for future research and product development Generally, uniform technical standards benefit consumers by encouraging price competition between producers of interoperable products and benefit competitors by reducing the cost and risk of future research and development projects
Technical standards, and the SSOs that develop them, are a common and essential element of the modem economy. 8 As early as 1987, more than four hundred standard-setting groups had developed approximately thirty thousand voluntary standards Because standard setting requires particular expertise in specialized product areas, new SSOs are constantly forming to meet the needs of niche markets.
0

A. Benefits of Standard Setting
The specific economic benefits of standards can be divided into three categories: greater product interoperability, beneficial network 144-45 (2002) (noting that the typical SSO consists of "a compilation of companies already established in the marketplace and of companies just entering the marketplace").
5 See Sean P. Gates, Standards, Innovation, and Antitrust: Integrating Innovation Concerns into the Analysis of Collaborative Standard Setting, 47 Emory L J 583, 597 (1998) ("[Sltandards can quickly convey information, assure quality, increase efficiency, and ensure compatibility."); id at 601-12 (discussing how standards shift innovative activity away from radical product changes and towards process improvements and the development of complementary products).
effects, and increased rates of innovation. Each category provides benefits to both consumers and producers, and acts to increase the overall allocative efficiency within related product markets. This Part will examine each of these categories in turn, and will illustrate the important role that SSOs play in the modern economy.
Interoperability.
Uniform technical standards for a class of products ensure that consumers can mix and match the goods of rival firms without fear of product incompatibility. For example, a uniform technical specification for videotapes facilitates consumer choice by allowing consumers to choose between Maxell tapes and Sony tapes for their Sony camcorder. Accordingly, interoperability increases consumer welfare by promoting price competition between interoperable products." Furthermore, uniform technical standards reduce the information costs associated with acquiring a product in the first place, since consumers can rely on their knowledge of interoperable products when evaluating and comparing products.
Network effects.
In many industries, interoperability does more than facilitate price competition. Uniform product standards can increase the value of products for all consumers, creating a demand-side economy of scale (in other words, a market where consumer demand for a product increases as the product becomes more widely used). 3 These beneficial effects are referred to as "network effects," since they require a network of interrelated products to occur. For example, a single isolated fax machine is of little value if there are no other fax machines with which to communicate. However, the value of a fax machine grows rapidly as interoperable machines join the existing network. If 11 See, for example, Cowie and Lavelle, 30 AIPLA Q J at 99 (cited in note 6) ("The benefits that accrue from interoperability standards are well established. Interoperability increases consumer welfare by enhancing consumer choice and reducing the costs of goods.").
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See Douglas D. Leeds, Raising the Standard:Antitrust Scrutiny of Standard-Setting Consortia in High Technology Industries, 7 Fordham Intel Prop, Media, & Enter L J 641,644 (1997) [70:983 fax machines were to operate on rival networks, or if specific brands of fax machines were to use incompatible standards, the value of individual fax machines would drop dramatically; consumers might be forced to purchase and maintain multiple fax machines, using their Xerox fax machine to communicate with others using the Xerox standard, and their Canon fax machine to communicate with others using the Canon standard. By ensuring that different products can work with each other, a single technical standard for product interoperability can eliminate the need for separate redundant products, raise the value of all interoperable products in the network, benefit producers by expanding consumer demand for their products, and benefit consumers by increasing the value of all products within a given network." 4 The benefits created by network effects can be direct or indirect. A direct benefit is the value added to the network when additional users join, directly benefiting all network participants.' 5 An indirect benefit is the increased demand for complementary products or postpurchase services that is created when a network's value increases.' 6 When suppliers respond to the increased value of the network by offering new complementary products or post-purchase services, existing and future network users receive the benefits of greater choice and increased competition for these products. V Because of their application in many information technology markets, network effects (and the technical standards for interoperability that create network effects) are an increasingly important element of the modern economy.' 8 Beyond fax machines, possible network industries include phone systems, railroads, credit cards, and computer software, hardware, and operating systems. In these industries, standard setting is crucial to creating and maintaining value for 
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See Gates, 47 Emory L J at 594-95 (cited in note 5).
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See id at 594 (noting that in network industries, "the addition of a new user spurs demand for complementary products or post-purchase service").
17
See id ("If more people buy Windows-based personal computers (PCs), more firms will make applications software for that type of PC. If more people buy video disk players, more stores will rent video disks. If more drivers choose Toyotas, more Toyota repair facilities will exist.").
18 See David J. 
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consumers and producers, and to protecting the direct and indirect benefits of network effects.
Innovation.
Uniform technical specifications are a critical element of research and development efforts." Attempts to create new products carry a substantial degree of risk, since there is no guarantee that commercial research will ultimately yield viable products. In addition to uncertain consumer preferences and unforeseeable market intervention, a product may fail to yield positive returns because it has become technically obsolete by the time it is ready for market, or because intervening technical developments will have eliminated the target market for the product. Because uniform standards increase the likelihood that a given technology will be used throughout a product market, a firm can rely on a ready-made market for a new product so long as the product is interoperable with other products employing the existing industry standard."O Accordingly, firms face a lower degree of risk when attempting to develop complementary products and postpurchase services in standardized markets. ' Uniform technical standards also encourage innovative improvements to existing products. By establishing a technical baseline for incremental product improvements, firms are not required to duplicate the costs of creating the initial product, and can instead rely on a certain level of functionality among the existing product and related products.2 Standards also reduce the costs of developing and commercializing improved products, since their compatibility assures easy integration into existing markets by incorporating the industry standard into their design.2 Standardization avoids the tremendous waste in- In turn, firms will be encouraged to take advantage of the network's size by investing in innovative improvements to existing standardized products.
herent in developing functionally similar but incompatible products, since firms are not forced to "reinvent the wheel" when developing products that conform to existing technical standards. By reducing the high fixed costs associated with research and development efforts, standardization also reduces the natural barriers to entry faced by new firms in markets characterized by high rates of innovation. In this way, uniform technical standards for product functionality encourage incumbents and entrants to compete through innovation, improving the baseline functionality of their products while preserving interoperability through adherence to the industry standard. Finally, industry standards are important sources of innovation because of the network effects they generate. Because network externalities create demand-side economies of scale, firms are encouraged to tap into these high-value, high-demand markets by developing new complementary products, creating new post-purchase services, or improving existing products that are used in the network. Without the high consumer demand that standardization and network economies create, many firms might not be willing to incur the high fixed costs associated with new product research and development, or assume the risks of those costly efforts. Given these powerful effects on innova-24 See Lemley, 28 Conn L Rev at 1079 (cited in note 8) ("[Sltandard setting may also promote competition in the development of improvements to the standard, since each of the competitors may seek advantage over the others by improving the design in ways compatible with the basic interface specifications.").
25 See Balto, 18 Computer & Internet L at 5 (cited in note 18) ("[N]etwork economics accounts for an increasingly larger share of the economy. It is also the driving force behind many of the innovations and technological changes that occur.").
26 Although standardization encourages innovation by reducing the risks of research and development, some critics argue that the costs of displacing or replacing entrenched standards may stifle or delay future innovation. These critics argue that because transitions from old standards to new standards reduce the value of products adhering to the old standard, the costs of switching from one network to another may create "lock-in" to a specific technology, since consumers will be unwilling to buy into new standards unless the improved functionality of the new standard justifies the cost of abandoning existing investments in the old standard. See Gates, 47 Emory L J at 595-96 (cited in note 5) (arguing that the QWERTY standard for keyboards prevails to this day because lock-in effects prevent the adoption of a new, more efficient standard); Leeds, 7 Fordham Intel Prop, Media, & Enter L J at 650-51 (cited in note 12):
It is possible that, even though every consumer would prefer a product based on the new standard, the cost to the first switchers of abandoning the network, coupled with the uncertainty that other consumers would also switch and eventually build up the new network, may be so high that no consumers are willing to be the first switchers. Because the debate on lock-in through standardization is ongoing and involved, this Comment will not address those particular concerns with the standard-setting process. However, it deserves mention that many scholars have questioned the validity of the lock-in argument. Computer Law 1, 3 (Nov 1997) (using "the VHS VCR displacement of Betamax technology" to tion incentives, SSOs are critical components of technology markets and industries driven by innovation.
B. Proprietary Standards and Patent Policies
When firms collaborate to set product standards, they face an important choice about the type of standard they want to adopt. Technical standards come in two flavors: "open" standards, which are not controlled by any one party and can be adopted freely by all market participants; and "closed" or proprietary standards, which may be used only with the permission of the standard owner. 27 Standards that incorporate technologies covered by patents are examples of "closed" standards, since they cannot be used without a license from the patent owner. SSOs, and the firms they represent, only face the threat of price-fixing liability when specifying the licensing terms for "closed" standards, since "open" standards are always freely available and require no license. While SSOs could avoid price-fixing problems altogether by limiting themselves to open standards, this alternative would limit the rate of technical progress in many industries. Closed standards typically offer greater technical benefits than open standards, since the high-risk, high-cost research programs required to develop cutting-edge technologies rely on patent protection to recoup the costs of research and development."
Beyond the price-fixing problems that SSOs face when selecting closed standards, proprietary technologies also pose access problems not associated with non-patented technologies, because these closed illustrate that lock-in effects are not insurmountable); Stan J. Liebowitz and Stephen E. Margolis, Path Dependence, in Boudewijn Bouckaert and Gerrit De Geest, eds, I Encyclopedia of Law and Economics: The History and Methodology of Law and Economics 981,993 (Edward Elgar 2000) (noting that "[i]n spite of Beta's two-year head start, the market shifted very quickly to a format that offered an advantage to consumers," and concluding that " [w] hat this case actually demonstrates is not lock-in but rather the ability of markets to facilitate a switch from one path or standard to another"). Furthermore, any potential lock-in problems are directly addressed by the update requirements of some SSOs. See Gates, 47 Emory L J at 654-55 (cited in note 5) (noting that some SSOs have established policies requiring periodic upgrades of standardized technology and arguing that such policies should be mandatory). standards cannot be used without a license from the patent owner.
When an SSO adopts a proprietary technology as an industry standard, the owner of that technology obtains considerable market power, since all market participants adhering to the standard must obtain a license from the patent owner. This grant of market power can (and often does) result in monopoly pricing for patent licenses, thereby reducing license output and restricting access to the closed standard." These access problems threaten the benefits of standardization described above, since uniform technical standards are of little benefit to producers or consumers unless they are available to all competing manufacturers and uniformly adopted throughout the industry.'°I n order to prevent the harms associated with monopoly pricing, many SSOs have implemented patent policies regarding new proprietary standards. If a company's patent covers an industry standard, SSOs typically require the company to disclose that patent to all SSO members before the technology is considered as a potential industry standard. If the company's patented technology is ultimately approved as a new standard, that company is subsequently required to waive all rights to the patent or offer SSO members licenses under "fair," "reasonable," "nondiscriminatory" terms." SSOs, however, never evaluate the substance of these offers before or after the patented technology In the case of a standard that effectively requires the use of a proprietary technology, the standard ... can imbue the technology with market power that it previously lacked. Thus, there is the potential for monopolization, or more minimally a raising of rivals' costs, through the conjunction of an adopted standard and a proprietary technology. The network externality effect ... suggests that network goods optimally should be priced as cheaply as possible, to allow widespread adoption of the standard. A proprietary standard owned by a single company which can set whatever price it wants does not seem the best way to achieve this goal.
(emphasis added). Note that the solution outlined in Part III of this Comment would eliminate the access problem identified by Lemley, since the collective bargaining power of the SSO would constrain the patent owner's ability to "set whatever price it wants. is adopted as the industry standard. 3 Patent owners need only promise to supply "fair," "reasonable," "nondiscriminatory" licenses to SSO members; beyond that requirement, SSO patent policies offer no guidance as to what specific license terms should look like, nor do they include penalty provisions for non-compliance. SSOs leave this language intentionally vague in order to avoid liability for price fixing." This policy requires SSO members to negotiate individually with a patent owner whose technology has recently attained considerable market power, and leaves no role for the SSO in determining the "fair," "reasonable," "nondiscriminatory" nature of subsequent patent license offers.
C. The Threat to Standard Setting: Conflicts over "Fair,"
"Reasonable," "Nondiscriminatory" License Terms
Because SSOs leave their patent policies intentionally vague to avoid antitrust liability, conflicts over the precise licensing obligations of the patent owner repeatedly arise. After a patent owner's proprietary technology is adopted as an industry standard by an SSO, individual SSO members must negotiate with the patent owner over the appropriate "fair," "reasonable," "nondiscriminatory" license terms.3 However, because the patent owner enjoys broad control over access to the new industry standard, individual SSO members often face unreasonably high prices for patent licenses. 3 '
When SSO members reject a patent owner's license offer as unreasonable or discriminatory, the parties frequently resort to litiga-
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For example, the patent policy of the Telecommunication Standardization Bureau, a wing of the International Telecommunication Union (ITU), provides that if a standardization proposal incorporates technology that is patented or is part of a pending patent application, the patent holder should either waive his rights or "be willing to negotiate licenses with other parties on a non-discriminatory basis on reasonable terms and conditions" International Telecommunications Union, ITU-T Patent Policy, online at http://www.itu.int/ITU-T/dbase/patent/patentpolicy.html (visited Apr 25, 2003). However, the policy goes on to state that "such negotiations are left to the parties concerned and are performed outside the ITU-T." Id. The ITU does not consider the substance of the licensing provisions in deciding whether or not to adopt a particular standard. Instead, the ITU assesses whether the patent holder is willing to negotiate such terms, and leaves the actual negotiation over price to the individual parties. If a patent holder claims to be willing to negotiate licenses "on reasonable terms and conditions," the ITU patent policy provides that the "detailed arrangements arising from patents (licensing, royalties, etc.)" must be negotiated by the individual parties. Id.
33 According to lawyers involved in the SSO process as FTC counsel or private representatives of high-tech companies, "SSOs have been reluctant to specify or become involved in setting royalty rates for patented technology for fear that they will be accused of price fixing or another violation of the antitrust laws." Cowie and Lavelle, 30 AIPLA Q J at 102 (cited in note 6). See also Gray, Internet Standard Setting Bodies at 534 (cited in note 10) (advising SSOs to "[a]void using the standards setting body as a means of price fixing, for example, by fixing licensing fees").
34 See note 31 and accompanying text.
35
See Carlton and Gertner, Intellectual Property at 6 (cited in note 29).
tion.
3 In such litigation, patent owners typically allege patent infringement, 37 while SSO members typically allege patent misuse, attempted monopolization, and breach of implied contract." 6 These disputes carry great risks, both for SSO members and for patent owners. SSO members risk liability for patent infringement, and perhaps willful infringement, which carries treble damages. 9 Patent owners risk patent cancellation or unenforceability of their patents,'o compulsory royalty-free licensing," or antitrust liability, which may result in an award of treble damages. 2 Moreover, litigation over "fair," "reasonable," "nondiscriminatory" license terms is unusually long and protracted, imposing significant costs on patent owners and SSO members engaged in these disputes (as well as the public, which is forced to bear the lawsuits' administrative costs). '
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See, for example, Agere Systems Guardian Corp v Proxim, Inc, 190 F Supp 2d 726,735 (D Del 2002) (dispute between an SSO member and a patent owner over "reasonable and nondiscriminatory" terms for patent licenses); Townshend, 55 USPQ2d at 1018 (dispute between an SSO member and the owner of a standardized technology over "reasonable terms and conditions" for a patent license); ESS Technology, Inc v PC-Tel, Inc, 1999 US Dist LEXIS 23227, *2-3 (ND Cal) (dispute between an SSO member and the owner of a standardized technology over "reasonable" and "non-discriminatory" patent license terms).
37 See Agere Systems, 190 F Supp 2d at 728 (addressing allegations of patent infringement by SSO member); Townshend, 55 USPQ2d at 1014 (same).
38 See Agere Systems, 190 F Supp 2d at 728 (describing SSO member's claim that patent owner's patent was unenforceable due to inequitable conduct); ESS Technology, 1999 US Dist LEXIS 23227 at *6-7 (dismissing SSO member's claim that patent owner attempted to monopolize the market for computer modems); id at *9-10 (allowing SSO member's claim for specific performance of patent owner's implied contract with the SSO "to negotiate licenses to [SSO members] on a non-discriminatory basis and on reasonable terms and conditions"). Given the potential liability and substantial cost accompanying litigation over "fair," "reasonable," "nondiscriminatory" license terms, vague SSO patent policies have greatly increased the cost and risk associated with selecting a proprietary standard. In turn, this increased risk discourages SSO participation, either by SSO members or patent owners. Indeed, many firms are for the first time questioning whether participation in SSOs is justified, given the potential liability exposure." Liability concerns are becoming more widespread, and if left unchecked, threaten the viability of the SSO process in many industries. ' By increasing the costs associated with SSO participation, conflicts over "fair," "reasonable," "nondiscriminatory" license terms jeopardize the beneficial effects of technical standardization. To preserve SSO activity and enjoy the benefits of standardization, these high-risk conflicts must be avoided. Although these conflicts could easily be prevented if SSOs specified licensing terms prior to the adoption of a proprietary standard, price-fixing liability stands in the way of an efficient resolution.
II. ANTITRUST, PATENTS, AND PRICE FIXING:
PRECEDENT AND PRINCIPLES Generally, antitrust law emphasizes maximizing allocative efficiency through lower prices and increased output. As noted in Part I, uniform technical standards promote those goals by increasing competition and reducing research costs. However, despite these procompetitive benefits of standard setting, this Part argues that current precedent threatens SSOs with liability for price fixing if their patent policies require anything more specific than "fair," "reasonable," "nondiscriminatory" license terms. Because price-fixing precedent does not presently reflect the procompetitive effects of standardization and SSO activity, and instead necessitates the vague language in that "virtually all kinds of antitrust litigation -government and private alike -take too long and 44 See Cowie and Lavelle, 30 AIPLA Q J at 102 (cited in note 6) (noting that the risk associated with disputes over patent license terms is "threatening to chill legitimate standard-setting activity," and that many groups "are beginning to question whether participation in an SSO is justified").
45 See id (noting that litigation over vague 8SO policies endangers the feasibility of standard-setting activity).
SSO policies that causes high-risk litigation between SSO members and patent owners, this Part concludes that price-fixing rules should be reexamined in light of traditional and modem antitrust concerns.
A. Goals of Antitrust Enforcement
Over the past several decades, antitrust enforcement has undergone a small revolution, shifting its emphasis away from intent and towards economic effects. This economics-focused view of antitrust law, often referred to as the Chicago School, 7 has exerted considerable influence on antitrust enforcement and has visibly influenced the Supreme Court's modern antitrust jurisprudence.'
The Chicago School uses maximization of consumer welfare as the guiding principle for antitrust enforcement decisions, with reduced prices and increased output serving as rough measures for success. Those principles are still regarded as the main goal of antitrust en- 
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The first Supreme Court decisions reflecting a Chicago School perspective were not decided until the late 1970s. See Broadcast Music, Inc v CBS; Inc, 441 US 1, 19-24 (1979) (holding blanket license agreement among rivals affecting price is not illegal per se if it substantially lowers transaction costs under the rule of reason); Continental TV, Inc v GTE Sylvania Inc, 433 US 36,57-59 (1977) (holding that vertical non-price restraints are not illegal per se given the important economic justifications for these restrictions); Brunswick Corp v Pueblo Bowl-O-Mat, Inc, 429 US 477,488-89 (1977) (holding damages remedy unavailable to rival challenging merger under antitrust laws, since its alleged injury-increased competition-was not an injury that antitrust laws were intended to address forcement today. However, given the particular characteristics of the modern information economy, many antitrust scholars have begun to emphasize other important goals of antitrust enforcement, including the peculiar economics of network industries and the importance of innovation. As the following sections will demonstrate, both the traditional and modem views of antitrust enforcement support policies designed to protect SSOs and the procompetitive benefits they generate.
1. Antitrust and consumer welfare.
Traditionally, antitrust policies have been directed towards maximizing consumer welfare. In the antitrust context, consumer welfare refers to the social gain created by a perfectly competitive market organization and pricing scheme.-This consumer welfare measure includes both consumer surplus (defined as the price difference between what a consumer pays for a product and what she is willing to pay) and producer surplus (defined as the price difference between what a producer sells its product for and the minimum price at which the producer would be willing to sell)." Accordingly, consumer welfare is not concerned with a pricing system's distributional effects, but rather with the overall allocative efficiency in a market, making no distinctions between benefits to producers or consumers."
When prices are set competitively, consumer welfare is maximized, creating the optimum allocative efficiency. 53 However, when prices are set monopolistically, the resulting decline in consumer surplus exceeds the increase in producer surplus, creating deadweight loss and reducing allocative efficiency!' Antitrust law is therefore concerned with reducing monopoly prices, thereby increasing output and returning the market to its efficient equilibrium." This traditional focus on consumer welfare has clear implications in the SSO context: If the owners of patented technologies accepted as industry standards are charging monopoly prices for patent licenses-and the evidence 50 See Herbert Hovenkamp, Federal Antitrust Policy: The Law of Competition and Its Practice § 2.3c at 74-76 (West 2d ed 1999) (defining "consumer welfare" as used in antitrust precedent and commentary as "maximizing allocative efficiency").
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See id.
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However, one of the central tenants of Chicago School antitrust analysis is that by increasing allocative efficiency, we will over time lower prices and increase output, directly benefiting consumers. See Robert H. Bork, The Antitrust Paradox: A Policy At War Wih Itself 90-91 (Basic 1978) ("The law's mission is to preserve, improve, and reinforce the powerful economic mechanisms that compel businesses to respond to consumers.").
53 See Hovenkamp, Federal Antitrust Policy § 2.3c at 75 (cited in note 50) (discussing optimum levels of efficiency in a "Pareto potential" model).
See id.
55 See id.
[70:983 suggests that they are--traditional antitrust enforcement principles would support policies designed to return those prices to their competitive levels.
Modern antitrust concerns.
The particular economic realities of the modern economy, including the importance of product interoperability, the increasing significance of innovation, and the prevalence of network industries, have already begun to shape the policies of modern antitrust enforcers. 57 Many industries, especially high-technology industries, are driven by innovation and require continuous research and development to create new products and services. The critical importance of innovation has led scholars,8 as well as officials at the Department of Justice and the Federal Trade Commission, 59 to advocate antitrust policies that encourage increased iinovation. Antitrust enforcement agencies have responded to these concerns, incorporating for the first time a formal analysis of innovation competition and dynamic efficiency into standard merger analysis.6° Furthermore, antitrust enforcement has recognized the importance of network industries to the modern economy. 58 See Pitofsky, 16 Berkeley Tech L J at 539 (cited in note 7) (noting that "innovation competition can yield great consumer benefits" and arguing that "incentives to innovate must be protected in intellectual property markets"); Gates, 47 Emory L J at 585-90 (cited in note 5) (discussing the importance of innovation in the modern economy, and advocating that courts incorporate effects on innovation into any antitrust analysis of standard-setting activities).
59 See Anne K. Bingaman, Assistant Attorney General, Antitrust Division, U.S. Department of Justice, Competition and Innovation: Bedrock of the American Economy, Address before the University of Kansas Law School (Sept 19, 1996) , online at http://www.usdoj.gov/atr/public/ speeches/960919ks.htm (visited Apr 25, 2003) (noting that "innovation is critically important to the advancement of this nation's economic interests," and therefore advocating antitrust policies that "make sure that private restraints do not narrow the potential sources of innovation"); Christine A. 10-11 (1995) (requiring agencies to conduct an analysis of "innovation markets" when mergers or joint ventures would impact research and development efforts). It should be noted that antitrust law has long recognized the Since network effects directly benefit producers and consumers by increasing the value of each product in the network, and indirectly benefit network participants by encouraging innovation directed toward new and improved products and post-purchase services, 6 ' the procompetitive effects of networks and standardization have become important considerations for modern antitrust policy. 2 Accordingly, programs designed to encourage innovation and preserve beneficial network effects--for example, by preserving incentives to participate in SSOs and establish interoperable products-would enjoy the support of modern antitrust policy.
B. Price Fixing and Patents
As noted above, the traditional and modern goals of antitrust policy lend support to the notion that SSO activity should be encouraged and protected, given its numerous procompetitive effects. Accordingly, a system of SSO price bargaining that increased access to industry standards and preserved incentives to participate in SSOs would serve the purposes of antitrust policy. However, this Part demonstrates that price-fixing precedent stands as a barrier to the proposed bargaining system; any SSO attempting to negotiate over the price of patent licenses could quickly incur Sherman Act liability for price fixing.
While the goals and guiding principles of antitrust enforcement have undergone significant changes in the past 30 years, 63 price-fixing precedent has not changed significantly over the past century. Concerted efforts to raise the price of a product above competitive levels have been illegal for over one hundred years.' Ordinarily, the policy against price fixing is entirely consistent with the traditional and modimportance of temporary monopoly in creating new products or cost-saving processes, and has therefore been receptive to Schumpeter's ideas regarding dynamic efficiency through "creative destruction." See generally Joseph A. Schumpeter, Capitalism, Socialism and Democracy 83 (Harper 3d ed 1950) . However, the increasing importance of innovation in modem markets has prompted the Department of Justice to emphasize the importance of innovation in the modem economy, and to stress that the ultimate goals of antitrust are not competition, but allocative and dynamic efficiency. ern goals of antitrust enforcement, since cartelization of a market quickly leads to allocative inefficiency and deadweight loss.6 However, price-fixing liability extends beyond attempts to raise prices: It encompasses all arrangements attempting to stabilize or tamper with competitive pricing. 6 The law prohibits all attempts to fix prices, regardless of effect. Prohibited attempts to fix prices may be horizontal or vertical in their orientation, may attempt to create higher or lower 61 prices, and may implicate manufacturers, retailers, or purchasers. While minimum price-fixing arrangements are the most intuitive concern of antitrust enforcement, maximum price fixing is also an important antitrust concern, since monopsony-a market with only one buyer and many sellers, in which the buyer uses its unequal bargaining power to drive prices below competitive levels -is a significant source of allocative inefficiency and deadweight loss. 
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See Frank H. Easterbrook, Maximum Price Fixing, 48 U Chi L Rev 886,886 (1981) (noting that monopsonistic maximum price fixing "drives a wedge between the competitive price and the market price, to the detriment of efficiency"). Although the solution advocated in Part III introduces consolidation of buyers and therefore raises monopsony concerns, the probability of anticompetitive harm is extremely low. True monopsony results in reduced output by decreasing the number of sellers in a market. See Hovenkamp, Federal Antitrust Policy at § 1.2b (cited in note 50). However, "if a maximum price agreement serves only to ... overcome conditions that have elevated price above marginal cost, the objections to monopoly and monopsony do not apply." Easterbrook, 48 U Chi L Rev at 886. As discussed in Part 1.B, the current pricing system used by SSOs encourages monopoly pricing for patent licenses, since patent owners conduct individual negotiations with SSO members only after their technology attains market power. By reversing the bargaining order and allowing buyers to consolidate, the single-source price bargaining system advocated in Part III would help return prices to competitive levels by equalizing the relative bargaining power of SSO participants and patent owners. Indeed, the bilateral monopoly created by the proposed bargaining system would correct monopoly distortions in the patent license market in much the same manner that unionization corrects for monopsony distortions in labor markets. See, for example, George J. Stigler, The Theory of Price 207-08 (Macmillan 3d ed 1966) (noting that "when a monopolistic seller deals with a monopolistic buyer," both firms will rationally maximize their profits by returning price and output to their competitive levels). Accordingly, monopsony objections do not apply to the proposed bargaining system, because that system would correct existing distortions in market pricing procedures and increase, In the patent license context, price-fixing policy must take additional factors into consideration. Patent owners are granted a legal monopoly over their invention for the life of the patent, and have the statutory right to refuse to license their technology to others.6 Because patent owners are entitled to restrict license output and charge the monopoly price for their patented product or technology,° the Supreme Court in United States v General Electric Co' granted patent owners immunity from price-fixing liability for license terms dictating minimum resale prices, reasoning that a patent owner's right to set prices for its invention must not be undermined by antitrust law."
However, more recent decisions have taken a harder line against all forms of patent price fixing, limiting price-fixing immunity under General Electric to instances of individual dealings with a single patent owner and a single patent licensee.
3 Furthermore, the Department of Justice has stated that although General Electric is still good law, it will evaluate horizontal price restraints contained in patent licenses under the rule of reason, weighing efficiency prospects and procompetitive benefits against the potential anticompetitive harms, and will evaluate naked restraints in such licenses using a per se analysis.' 4 Given these broad prohibitions against price fixing, SSOs have reason to be wary of antitrust liability. By fixing the terms, price, or output levels of patent licenses offered to SSO members, an SSO could be liable under several theories: horizontal price fixing (if viewed as the patent owner's competitor in the market for technological standards); vertical price fixing 6 (if viewed as a consumer of patrather than decrease, the patent owner's license output. 69 See 35 USC § 271(d) (2000) (establishing a patent owner's right to refuse licenses for the patented technology, or to require cross-licensing in the absence of market power).
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See id. 73 See, for example, United States v United States Gypsum Co, 333 US 364,399-400 (1948) (holding that patent owners can be liable under antitrust law for licensing arrangements fixing prices industry wide, and arguing that General Electric "gives no support for a patentee, acting in concert with all members of an industry, to issue substantially identical licenses to all members of the industry under the terms of which the industry is completely regimented"); Newburgh Moire Co v Superior Moire Co, 237 F2d 283, 291-94 (3d Cir 1956 ) (limiting General Electric to an agreement between a single patentee and a single licensee).
74
See United States Department of Justice, Antitrust Guidelines for the Licensing of Intellectual Property § 5.1 at 24 (cited in note 60).
75
See Maricopa, 457 US at 332 (holding horizontal maximum price-fixing agreements illegal per se).
76 See Mandeville Island Farms, 334 US at 223-24 (holding that buyer cartels comprised of retailers and distributors are illegal per se).
[70:983 ented technologies); or a combination thereof" (if viewed as a third party to the industry coordinating exchanges between patent owners and market participants). Therefore, under existing rules of antitrust enforcement, SSOs are faced with a Hobson's choice: implement patent policies with vague "fair," "reasonable," "nondiscriminatory" requirements that lead to high-risk litigation, or forego patented technologies altogether. Because the threat of antitrust enforcement imposes these unappealing choices on SSOs and necessitates the vague "fair," "reasonable," "nondiscriminatory" language in SSO policies, current antitrust policy should be reassessed to reflect the important welfare-enhancing functions performed by SSOs.
III. SINGLE-SOURCE PATENT PRICE BARGAINING SHOULD BE DECLARED PER SE LEGAL
Although existing precedent would expose SSOs to antitrust liability for specifying the price terms of patent licenses, this Part proposes that the goals of antitrust law can be achieved by adopting a rule of per se legality for single-source patent price bargaining between SSOs and patent owners. Under this bargaining system, an SSO would be free to negotiate specific license terms with patent owners, including the pricing schemes for licenses to SSO members, prior to adopting a proprietary technology as an industry standard. As a result of this bargaining process, the price of patent licenses would be reduced, access to proprietary industry standards would improve, and firms with new access to the proprietary standard would enter the market and increase competition. Moreover, the proposed bargaining system would eliminate high-risk conflicts over "fair," "reasonable," "nondiscriminatory" license terms, thereby preserving incentives to participate in the SSO process and protecting the existing social benefits of product standardization.
A. Per Se Legality Is an Established Element of Antitrust Law
Antitrust law has long separated activities into categories of per se analysis as an efficiency tool, thereby reducing administrative costs and shifting burdens from plaintiffs to defendants when a behavior is clearly procompetitive or anticompetitive.'s Although per se rules are more commonly used to classify practices as illegal, 79 rules of per se legality are also established elements of antitrust law.
In 
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See Dr. Miles Medical Co v John D. Park & Sons Co, 220 US 373,408-09 (1911) . 83 See Colgate, 250 US at 307.
84
See Concord Boat Corp v Brunswick Corp, 207 F3d 1039 , 1062 (8th Cir 2000 (holding that heavy price discounts, so long as prices remain above costs, are per se legal); Morgan v Ponder, 892 F2d 1355 ,1360 (8th Cir 1989 (holding that "prices above average total cost are legal per se"). The same considerations of judicial economy and legal certainty that justify the use of per se rules of illegality in some cases justify the use of rules of per se legality in others. Given the absence of either theoretical or empirical grounds for condemning [a practice] as anticompetitive, to declare [that practice] legal per se would serve both to lighten the burden on the courts and to lift a cloud of debilitating doubt from practices that are usually and perhaps always procompetitive.
tion of behaviors as legal or illegal must change over time in light of new economic realities." Per se legality for SSO price bargaining would not only reduce administrative costs and provide SSO members with much-needed legal certainty, but would also create substantial economic benefits by reducing the price of patent licenses, increasing access to industry standards, fostering competition in standardized markets, and preserving incentives to participate vigorously in SSOs.
As the remainder of Part III demonstrates, these substantial procompetitive effects justify recategorization of single-source patent price bargaining as per se legal.
B. Single-Source Patent Price Bargaining Defined
Under the proposed bargaining system, SSOs would be free to consider specific license terms as part of their negotiations with patent owners and could require patent owners to offer SSO members patent licenses with specific price, output, and length terms before adopting a proprietary technology as an industry standard. By including price as an element of the SSO selection process, SSOs would be free to balance the technological advantages of a proprietary standard against its owner's pricing requirements, making decisions based both on technical excellence as well as access to the standard. Although some might object to this bargaining system on the grounds that it would weigh technical gains against price and reduce the overall pace of technical progress, the criticism would be unwarranted. The price and access restrictions associated with proprietary standards are already important considerations in the SSO selection process. Allowing SSOs to engage in negotiations for specific price terms would only improve the accuracy of the current process, allowing SSOs to correctly gauge the cost of potential standards and make appropriate tradeoffs between technical functionality and commercial viability.
87 See, for example, State Oil Co v Khan, 522 US 3,18 (1997) (holding that there is "insufficient economic justification for per se invalidation of vertical maximum price-fixing agreements"); Broadcast Music, Inc v CBS, Inc, 441 US 1, 24-25 (1979) (holding that a fixed-price music licensing arrangement was not illegal per se, given the additional economic benefits created by the licensing arrangement); Continental T, Inc v GTE Sylvania Inc, 433 US 36, 59 (1977) (holding that because of possible efficiencies, vertical non-price restraints are no longer illegal per se).
88 See Mark A. Lemley, Standardizing Government Standard-Setting Policy for Electronic Commerce, 14 Berkeley Tech L J 745,756 (1999) :
The right choice between open and closed standards is a complex one. Factors that go into determining social welfare include the technical quality of the standards, the possibility of improving those standards over time, the variety and price of products that embody the standards, and the size of the market that will result, as well as the speed of adoption and durability of the winning standard.
[70:983 Such a system of price bargaining would be allowed only over one or more patents originating from a single source, in order to prevent "capture" in an SSO setting.-When patents are pooled into a collective entity, the interests of many competitors whose patents make up the pool may overlap.' These overlapping interests may create a collusive desire to raise the price of patent licenses and that desire could be satisfied through the participation of multiple patent owners in the SSO process (either by co-opting the SSO selection process directly, or by gradually reducing the adversarial nature of the price bargaining process).
In contrast, when patents originate from a single source, the bargaining process between SSO members and the patent owner would be marked by a purely adversarial desire to reduce the costs of patent licenses. This adversarial relationship is crucial to effective bargaining. If, to the contrary, the interests of several SSO members align with those of the patent owner, or once several SSO members combine to represent a single pooled technology, the potential for cartelization and "capture" is too great to justify per se legality. 1 Patent pools, joint ventures, and cross-licensed technologies should therefore fall outside 89 By "capture," I refer to the exercise of undue influence within the standard-setting organization, allowing individual members or factions to convert the SSO into a vehicle for personal gain. For example, if multiple SSO members combined their own patents into a patent pool, approved that pooled technology as the new industry standard, and then fixed industrywide licensing terms at unduly high prices, industry participants not included in the patent pool would be adversely affected, as would the consumers of that industry's products. Furthermore, a powerful faction of SSO participants with financial interests in a particular technology could adversely affect the bargaining process by distorting the ordinary selection process. For an example of SSO capture, see Allied Tube & Conduit Co v Indian Head, 486 US 492,501 (1988) (extending antitrust liability to the captors of a standard-setting organization, and encouraging SSOs to adopt "procedures that prevent the standard-setting process from being biased by members with economic interests in stifling product competition"). 90 For a detailed discussion of the many forms that patent collaboration can take, see Steven C. Carlson, Note, Patent Pools and the Antitrust Dilemma, 16 Yale J on Reg 359, 362-70 (1999) (discussing patent pools, joint ventures, cross-licensing arrangements, and other collaborative organizational schemes for blocking, complementary, and competing patents).
91 However, the exclusion of pooled or cross-licensed patents from the proposed bargaining system should not be read as an endorsement for per se illegality. Because the potential anticompetitive harms posed by these collaborative technologies will depend on the structure and procedural rules of specific SSOs, a thorough rule-of-reason analysis seems appropriate for multi-source price bargaining schemes, given the potential procompetitive results that bargaining could have on price, output, and access. the scope of the proposed bargaining system, thus preventing the anticompetitive harms associated with SSO "capture." ' The solution outlined above is subject to two major criticisms: First, that the proposed bargaining process would create undue delays in the standard-setting process, and second, that a system of price bargaining would reduce incentives to innovate and develop improved proprietary technologies. While neither criticism is meritless, each objection misunderstands the current standard-setting process and the broader benefits of single-source patent price bargaining.
Adding a bargaining phase to existing standard-setting procedures would undeniably create a delay at the beginning of the SSO process. Negotiations over price take time, and if the product cannot be used until a price is set, negotiations over price will hinder the speedy employment of a standard. Critics may therefore argue that single-source patent price bargaining is an unworkable solution, because it would hamper SSO activities and delay the implementation of industry standards. However, this criticism ignores current delays in the standard-setting process. Because patent policies are left vague, individual SSO members must negotiate license terms with patent owners after a proprietary technology is adopted as an industry standard. During this subsequent period of negotiation, the adopted standard is far from useful, since SSO members can use the new standard only after completing negotiations over license terms. Because many negotiations fail to reach an agreement over "fair," "reasonable," "nondiscriminatory" terms and end in high-risk litigation, the SSO process currently experiences delays when implementing proprietary standards. 9 The proposed solution would not exacerbate such delays, but would instead shift them to the beginning of the SSO process, thereby eliminating high-risk, time-consuming litigation after the adoption of the standard.4
Other critics may decry the reduction of monopoly pricing for patent licenses, arguing that a reduction in the revenues received by 92 Although many technologies involve pooled or cross-licensed patents, a significant number of conflicts over "fair," "reasonable," "nondiscriminatory" license terms would be eliminated under the proposed single-source price bargaining system. See, for example, Townshend v Rockwell International Corp, 55 USPQ2d 1011 , 1026 (ND Cal 2000 (dismissing an SSO member's attempted monopolization and conspiracy to monopolize claims against an owner of 56K modem patents); ESS Technology, Inc v PC-Tel, Inc, 1999 Dist LEXIS 23227, at *12-14 (ND Cal) (dismissing manufacturer's Sherman Act and unfair competition claims against a single-source licensor of modem patents, but allowing patent misuse and other claims to proceed).
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See Mueller, 17 Berkeley Tech L J at 623 (cited in note 89) (noting that when conflicts arise over license terms, "[a]bsent a mechanism to compel licensing, a hold-up problem ensues").
94 Furthermore, by conducting one consolidated round of negotiations before the adoption of the standard, as opposed to many individual negotiations afterwards, the proposed bargaining system could potentially reduce the time and transaction costs associated with licensing negotiations. patent owners would diminish incentives to innovate and develop patented technologies. 95 It is certainly true that higher rates of innovation are created by such incentives, and that reducing a patent owner's revenues could lead to fewer investments in new technology. However, this criticism ignores the procompetitive effects of standard setting, effects that single-source patent price bargaining would encourage.% By improving access to patented standards and increasing the size of network externalities, single-source patent price bargaining would reduce the risk of research and development projects, thereby encouraging future innovation and offsetting any long-term losses created by a reduction in monopoly pricing." In light of the important benefits of single-source patent price bargaining, neither the delay caused by price negotiations nor the potential reduction in long-term investments in research and development presents an insurmountable hurdle to the proposed solution.
C. Single-Source Patent Price Bargaining Would Encourage Vigorous Participation in SSOs
By obviating the need for vague licensing requirements in SSO patent policies, per se legality for single-source patent price bargaining would eliminate conflicts over "fair," "reasonable," "nondiscriminatory" license terms. SSOs would instead specify the terms of patent licenses, including price, prior to adopting a proprietary technology as an industry standard. In turn, the potential liability created by conflicts over "fair," "reasonable," "nondiscriminatory" license terms9 95 From the outset, it should be noted that this criticism lacks substance unless the current level of investment in research and development is the optimal level of investment, a presumption that lacks empirical support. See Carlton and Gertner, Intellectual Property, Antitrust and Strategic Behavior at 29 (cited in note 29) (noting that "the determination of the optimal level of R&D remains elusive," and therefore that "it does not follow that simply because creation of a closed system may reduce R&D that the new level of R&D is less than optimal").
96 See notes 19-26 and accompanying text. 97 This trade-off between high rents and low risk may have independent efficiency benefits, since it may reduce rent-seeking behaviors by patent owners. Rent-seeking will occur if patent owners earn revenues far in excess of their fixed research and development costs, leading to over-investment in research and development and causing detriment to other capital investment programs. See, for example, Viscusi, Vernon, and Harrington, Economics of Regulation and Antitrust at 90-95 (cited in note 65) (discussing the relative advantages of competitive innovation through rivalry in research and development markets, as compared to Schumpeterian innovation through monopoly rents, and illustrating that monopoly rents are not always required to achieve high rates of innovation); Kenneth Dam, Economic Underpinnings of Patent Law, 23 J Legal Stud 247,251-52 n 14 (1994) (noting that rent-seeking leads not only to inefficient duplication of research and development expenditures, but also "cause[s] R & D expenditures to be made at a faster than optimal rate"). By encouraging innovation through reduced risk, rather than high rents, rent-seeking behaviors may be reduced or eliminated, improving the overall efficiency of capital investment.
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See notes 34-42 and accompanying text. would no longer be borne by SSO participants, and current concerns over SSO participation" would be moot. Accordingly, a single-source patent price bargaining system allowing SSO members to bargain collectively with patent owners terms would not only result in lower prices for patent licenses, but would also preserve incentives for vigorous SSO participation. By protecting the companies that form SSOs (and the patent owners that offer their technologies as industry standards) from the specter of price-fixing liability, per se legality for single-source patent price bargaining would protect the numerous benefits that standardization currently creates.
D. Single-Source Patent Price Bargaining Would Achieve the Goals of Antitrust Enforcement
If SSOs were allowed to bargain with patent owners over the price and terms of patent licenses as part of negotiations with a single patent owner, the resulting terms for patent licenses would increase consumer welfare, swell the number of firms using the new proprietary standard, and encourage innovative research into new and improved products and services.'° Accordingly, this system of bargaining would create the effects that modern antitrust policy seeks to generate and protect,' thereby achieving the goals of antitrust enforcement through market mechanisms.
Under the current system, the price of patent licenses is determined after a proprietary technology has been adopted as an industry standard. However, at that point in the process, the SSO has already conferred incredible market power (in network industries, the entire product market) on a patent owner. Given this market power, patent owners have every incentive to offer licenses at monopoly prices, since those licenses are necessary inputs for all market participants adhering to the industry standard. Essentially, the current system requires uneven bargaining, pitting individual SSO members against a patent owner with complete control over an SSO member's ability to participate in the product market.
However, under the proposed system, SSO members would be allowed to bargain collectively with patent owners over the price and terms of licenses, thereby eliminating the inequality of actors in the bargaining process."' SSOs could obtain lower prices for patent li- bargaining is a more efficient tool for achieving the goals of antitrust law than private or public litigation over "fair," "reasonable," "nondiscriminatory" license terms.
